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ABSTRACT 
S t a t e  law requires  t h a t  t h e  populat ion of Paci f i -c  s a r d i n e s ,  
Sardinops sagax caeruZeus, must reach a minimum spawning 
biomass of 20,000 s h o r t  tons before i n i t i a t i o n  of a f i s h e r y .  
Data from ichthyoplankton surveys, t h e  anchovy l i v e  b a i t  
f i s h e r y ,  s e a  survey c ru i ses ,  and t h e  mackerel purse se ine  
f i s h e r y  a r e  analyzed f o r  evidence of an increase  i n  
population s i ze .  Present ly ,  the  spawning biomass of the  
northern s tock of sardines  remains f a r  below 20,000 tons.  
STATUS OF THE SPAWNING BIOMASS OF 
THE PACIFIC SARDINE, 1980-81 
RECOMMENDAT IONS 
As of  January 1981, t he  spawning popula t ion  of t h e  n o r t h e r n  s t o c k  of 
P a c i f i c  s a r d i n e s ,  Sard-Lnops sagax caerulem, remains Gelow t h e  20,000 
s h o r t  t ons  r equ i r ed  t o  i n i t i a t e  a ha rves t .  The Department recommends t h a t  
r e s t r i c t i o n s  concerning i n c i d e n t a l  ca t ches  remain i n  f o r c e  and t h a t  no 
f i s h e r y  be i n i t i a t e d  dur ing  1981. 
INTRODUCTION 
This  i s  t h e  seventh i n  a s e r i e s  of annual  r e p o r t s  concerning t h e  
s t a t u s  of t h e  s a r d i n e  spawning biomass. It i s  s i m i l a r  t o  prev ious  r e p o r t s  
, i n  t h a t  r a t h e r  t han  a t tempt ing  t o  d i r e c t l y  c a l c u l a t e  biomasses,  t h e  au tho r  
d i scusses  f o u r  independent sources  of d a t a  a s  they may r e l a t e  t o  p o s s i b l e  
i n c r e a s e s  o r  decreases  i n  biomass. 
ICHTHYOPLANKTON DATA 
Published e s t ima te s  of s a r d i n e  spawning biomass from egg and l a r v a l  
d a t a  a r e  no t  a v a i l a b l e  s i n c e  1969, a l though ich thyoplankton  surveys  have 
been conducted i n  1972, 1975, 1978, 1979, and 1980. The 1979 and 1380 sur -  
veys were modified, p a r t i a l  surveys designed t o  e s t i m a t e  only n o r t h e r n  
anchovy, Engraulis mordax, biomass. The r e l a t i v e l y  few s a r d i n e  eggs and 
l a r v a e  c o l l e c t e d  during t h e s e  y e a r s  (Paul  Smith, Na t iona l  Marine F i s h e r i e s  
Se rv i  ce,  La J o l l a ,  pe r s .  commun.) confirm tha i  biomass l e v e l s  have remained 
low. 
LIVE BAIT FISHERY DATA 
Kl ingbe i l  (1976) b r i e f l y  desc r ibes  t h e  n a t u r e  of h i s t o r i c a l  d a t a  
c o l l e c t i o n  from t h e  southern  C a l i f o r n i a  l i v e  b a i t  f i s h e r y ,  Th i s  f i s h e r y  
ope ra t e s  p r i m a r i l y  i n  nearshore  wa te r s  from San Diego t o  Morro Bay, and 
s a r d i n e s  a r e  o f t e n  caught i n c i d e n t a l  t o  f i s h i n g  f o r  n o r t h e r n  anchovies .  
Fishermen submit monthly l o g s  t o  t h e  Department on which they  i n d i c a t e  
the frequency of occurrence of i n c i d e n t a l  ca tches  of  s a r d i n e s .  
Although t h e  occurrence of s a r d i n e s  i n  l i v e  b a i t  ca t ches  was widespread 
dur ing  1980 ( r epor t ed  a t  San DTego, Dana Po in t ,  Newport Beach, Long Beach, 
Redondo Beach, P o r t  Hueneme, Oxnard and Av i l a ) ,  t h e  frequency of occurrence 
was very low a t  a l l  p o r t s  except  San Diego. Sard ines  were repo;ted on less 
than  2 percent  of t h e  days f i s h e d  n o r t h  of San Diego. 
A t  San Diego,fishermen r epor t ed  ca t ch ing  s a r d i n e s  i n c i d e n t a l  t o  ancho- 
v i e s  on 46X of t h e  days f i s h e d  dur ing  1980. During t h e  pe r iod  of l a t e  May 
t o  e a r l y  September t h e  ca t ch  of s a r d i n e s  was almost a d a i l y  occurrence and 
fishermen e s t ima ted  t h a t  s a r d i n e s  f r equen t ly  accounted f o r  1-2 pe rcen t  of 
. t h e  ca tch .  These ca tches  inc luded  both  j u v e n i l e  and a d u l t  s a r d i n e s .  
Both t h e  frequency of occurrence and t h e  q u a n t i t i e s  of s a r d i n e s  r e p o r t e d  
a t  Sm Diego a r e  unusual ,  b u t  t h e  even t s  seem t o o  l o c a l i z e d  t o  sugges t  ar,y 
l a r g e  s c a l e  resurgence of t h e  no r the rn  s t o c k  of P a c i f i c  s a r d i n e s .  
SEA SURVEY CRUISES 
The Department has  conducted f o u r  i n t e n s i v e ,  nea r sho re ,  mid-water 
t r a w l  surveys i n  r e c e n t  y e a r s  (1976, 1977, 1979, and 1980) t o  a s s e s s  t h e  
young-of-the-year of anchovy; s a r d i n e ;  P a c i f i c  mackerel ,  Scomber japonicus ;  
and jack  mackerel,  Trachmus  s y m e t r i c u s .  During t h e  1976, 1977, and 1979 
c r u i s e s ,  j u v e n i l e  s a r d i n e s  were sampled i n  2.8, 2.5 and 2 . 3  pe rcen t  of mid- 
water  t r a w l s ,  r e s p e c t i v e l y .  I n  a c t u a l  numbers, on ly  e i g h t  s a r d i n e s  were 
taken  i n  seven of t h e  283 t r awl s  conducted i n  t h e s e  y e a r s .  I n  1980 t h e  
young f i s h  survey completed 147 mid-water t r a w l s  o f f  n o r t h e r n  Baja C a l i f o r n i a  
and southern  Ca l i fo rn i a ,  and no s a r d i n e s  were taken. These d a t a  sugges t  a 
cont inuing  low l e v e l  of recru i tment .  
MACKEREL FISHERY DATA 
Sardines a r e  known t o  school  w i th  jack  mackerel ,  and h i s t o r i c a l l y  have 
been observed i n  jack  mackerel landings ,  p r i m a r i l y  a s  a d u l t  f i s h  (2-years 
o l d  and o l d e r ) .  
During 1980, t he  frequency of occurrence and the-  q u a n t i t y  of s a r d i n e s  
landed i n c i d e n t a l l y  wi th  mackerel i nc reased  f o r  t h e  second s t r a i g h t  yea r .  
I n , 1 9 7 7  and 1978 s a r d i n e s  were seldom observed in mackerel  landings;  
t o t a l  landings f o r  t he  two yea r s  a r e  e s t ima ted  a t  l e s s  t han  5 s h o r t  t ons  
. (Addenda 1 & 2) .  I n  1979, s a r d i n e s  were observed i n  a l l  b u t  t h r e e  months. 
and es t imated  landings  increased  subs t a n t i a l l y  (Addendum 3) . The 1980 
es t imated  landings  more than  doubled t h e  previous  y e a r s  e s t i m a t e  (Addendum 
SUMMARY AND CONCLUSIONS 
Icthyoplankton and s e a  survey c r u i s e  d a t a  sugges t  a cont inuing  de- 
p re s s ion  of no r the rn  s t o c k s  of P a c i f i c  s a r d i n e ,  wh i l e  i n c i d e n t a l  ca t ches  of 
s a r d i n e s  i n  t h e  mackerel and l i v e  b a i t  f i s h e r i e s  sugges t  minor i n c r e a s e s  i n  
r e l a t i v e  abundance. 
None of t he  information sugges ts  a resurgence o f  s a r d i n e s  i s  imminent. 
R e s t r i c t i o n s  concerning t h e  i n t e n t i o n a l  and i n c i d e n t a l  t a k e  of s a r d i n e s  
should remain i n  e f f e c t .  
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t 1 / ADDESDLII 1. Est imated .Species Composition by Weight ( s h o r t  t o n s )  o f  Southern C a l i f o r n i a  "l iackerel" Landings ,  ,1977- 
a 
T o t a l  , P r o p o r t i o n  of tonnage 3/ Est imated l a n d i n p  - 
tonnage sampled f o r  s p e c i e s  
1-fonth l anded  cbmposi t ion- /  Jack mackere l  P a c i f i c  mackerel Pecif ic sardines . 
January  
February 
liar ch 
A p r i l  
Flay 
June  
J u l y  
A~igus t 
Trace  
T r a c e  
September 1,504.9 0.80 
Octobsr 2,255.7 . 0.62 
November 6,648.9 0.62 
December 3,446.4 0.63 3,120.7 325.7 - 
T o t a l s  55,458.3 49,525.1 5 ,929.6  3 . 6  
-- 
1/ I n c l u d e s ' l a n d i n g s  a t  T e r n i n a l  I s l a n d ,  San Pedro ,  and P o r t  Mueneme, . 
- 
2 /  ' From January through May sampling f o r  s p e c i e s  c o n p o s i t i o n  c o ~ i ~ i s t e d  s o l e l y  o f  " e y e b a l l "  e s t i n a t e s  made by p o r t  
- 
samplers  d u r i n g  t h e  o f f - load ing  p rocess .  From J u n e  th rough  I)ecember,the m a j o r i t y  of sampl ing  c o n s i s t e d  o f  t a k i n g  
"bucket" subsamples d u r i n g  t h e  of £-loading p r o c e s s .  
3/ Est imated l a n d i n g s  r e s u l t  from a p p l y i n g  s i m p l e  p r o p o r t i o n s  of t h e  s p e c i e s  compos i t ion  of sampled l a n d i n g s  t o  the 
-
1 t o t a l  tonnage l anded  f o r  each montl~. 
% i 
11 ADDENDLM 2. Est imated Spec ies  Composition by Weight ( s h o r t  t o n s )  of Southern C a l i f o r n i a  "Mackerel" Landings ,  1978 - 
T o t a l  P r o p o r t i o n  of tonnage 31 Es t imated  l a n d i n g s  - tonnage sampled f o r  s p e c i e s  
Pion t h l anded  ' composi t ion - 21 . J a c k  mackere l  P a c i f i c  mackere l  P a c i f i c  s a r d i n e s  
- - -- - - 
January 
February 
March 3,993.5 ' 0.65 3,246. .L 747.4 - 
A p r i l  2,318.9 0 . 6 1  1 ,962 .5  355.3 1.1 
Nay 385.8 0.32 328.8 * 57.0 - 
June 449.2 0.36 325.2 124.0 T r a c e  
J u l y  7,295.1 0.74 . 5,633.4 - 1,661.7  .. 4 l 
41 August 8,275.6 0.57 6,354.2 - 1 ,921 .4  - 
4 / . - September 5,146.2 0 .71 4 ,307.3  - 838.9 - 
October 5,637.4 0 .53 4,818.9 - 818.5 - 4 / 
November 4,079.6 0 .45  3,392.0 - 687.6 - 4/ 
December 1,978.4 0.59 881.0- 1 ,097 .4  - 
46,342.0 T o t a l s  33,976.8 1 2 , 3 6 4 . 1  1.1 
I/ I n c l u d e s  l a n d i n g s  a t ~ T e r m i n a l  I s l a n d ,  San Pedro and P a r t  Iiueneme. 
- 
2 /  The l a r g e  m a j o r i t y  of sampling consisted of t a k i n g  a n  approx imate  30-paund "bucket" sample f o r  e r c h  5-ton inc rement  
-
d u r i n g  t h e  o f f - l o a d i n g  p r o c e s s .  A s m a l l  p a r t  o f  t h e  tonnage sampled i n c l u d e s  "eyeba l l "  e s t i i n a t e s  of s p e c i e s  composition. 
31 Est imated l a n d i n g s  r e s u l t  from app ly ing  s i m p l e  p r o p o r t i o n s  o f  t h e  s p e c i e s  compos i t ion  of sampled l a n d i n g s  t o  t h e  t o t a l  
- 
tonnage landed. For San Pedro and P o r t  Hueneme, monthly p r o p o r t i o n s  were  used t o  e s t i m a t e  s p e c i e s  compos i t ion .  A t  
Terminal  I s l a n d  c a n n e r i e s ,  s p e c i e s  composi t ion was u s u a l l y  c a l c u l a t e d  a t  weekly o r  b iweekly i n t e r v a l s ,  depending on  t h e  
q u a n t i t y  o f  f i s h  l anded  and t h e  p a t e e r n  of f i s h i n g  a c t i v i t y  and t h e n  summed t o  g i v e  monthly e s t i m a t e s .  
4 /  These e s t i m a t e s  i n c l u d e  560, 839, 112; 671, and 455 t o n s '  of r e p o r t e d  " j a c k  mackerel" l anded  a t  P o r t  Hueneme f o r  t h e  
- 
months July through November, r e s p e c t i v e l y .  No sampling f o r  s p e c i e s  compos i t ion  was conducted f o r  these l a n d i n g s .  
. 
1/ . ADDENDUM 3. Estimated Species Compositim by Weight ( s h o r t  tons)  of Southern C a l i f o r n i a  "Mackerel" Landings, 1979 - 
-- 
Tota l  Proport ion of tonnage 31 Estimated landings  - tonnage sampled f o r  spec ies  
Nonth landed co~nposit  ios - 2 /  Jack mackerel P a c i f i c  mackerel . P a c i f i c  s a r d i n e s  
Jacuary 
February 
March 
A p r i l  
. June 
. . 
J u l y  
August 
t 
Sept enber 
October 3 ,948.1  
' November 6 ,944 .0  
Trace 
Trace 
Trace 
1.1 
Trace 
0 . 1  
15.4 
Trace 
- 
Trace 
- 
December 5,892.5 0.38 1,714.0 4,178.5 t -  
47,060.0 Tota ls  A .  17,651.6 29,391.8 16.6 
I/ Includes landings a t  Terminal I s l and ,  San Pedro,and P o r t  Iiueneme. 
- 
2 /  The majori ty  of sampling cons is ted  of t ak ing  "bucket" samples dur ing  t h e  of f - loading  process .  A p o r t i o n  of t h e  
- 
tonnage.sampled inc ludes  "eyeball" estixnates of s p e c i e s  composition. 
31 Estimated landings r e s u l t  from apply ing  s imple  monthly p ropor t ions  of t h e  sp.ecies composition of sampled l and ings  
- 
t o  the  t o t a l  tonnage landed.  
1 / ADDENDUM 4, Estimated Species Composition by Weight ( sho r t  t ons )  of Southern C a l i f o r n i a  'lMackerel" Landings, 1980 - 
T o t a l  Propor t ion  of tonnage Estimated landings  3/ 
tonnage sampled f o r  s p e c i e s  
Month landed composition 21 Jack  mackerel  . P a c i f i c  mackerel P a c i f i c  s a r d i n e s  
January 7,799.7 0.66 2,643.1 5,156.6 - 
February 2,570.8 0.53 809.8 1,761.0 - 
March 1,910.9 0.39 
Apr i l  3,328.8 0.47 
Trace 
Trace  
June 747.1 0.08 612.1 135.0 Trace 
J u l y  
August . 
Sep tember 5,522.5 0.68 
October 4,278.6 0.59 
November 1,846.7 0.35 1,466.3 380.4 Trace 
41 4,303.9 December - 0.62 3,249.4 1,054.5 Trace 
To ta l s  54,611.4 22,224.5 32,349.3 37.6 
1/ Includes landings a t  Terminal I s l and ,  San Pedro, P o r t  Hueneme, and Monterey. 
- 
21  The major i ty  of sampling cons i s t ed  of t ak ing  "bucket" s a n v l e s  dur ing  t h e  of f - load ing  process .  A   or ti on of  t h e  
- 
tonnage sampled inc ludes  "eyeball" estimates of s p e c i e s  composition. 
31 Estimated landings r e s u l t  from applying s imple monthly p ropor t i ons  of  t h e  s p e c i e s  composition of sampled l and ings  
- 
t o  t h e  t o t a l  tonnage landed. 
41 Prel iminary.  
- 
